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CHAPTER I: DESIGN RESEARCH

1

THE URBAN PROBLEMATIQUE

As one of the most prominent and in-famous pieces of infrastructure in the built environment of the city, the freeway has created nasty conditions of socioeconomic division, segregation, mono-functional zoning and land use, and urban sprawl. In the case of Downtown Los
Angeles, the city has evolved into two predominant zones of manufacturing and commercial
uses. This process has pushed out housing and other necessary infrastructure to the outskirts
of the city, making commutes to work, grocery stores, healthcare, and other basic necessities
long and burdensome. In general, the ability to acquire resources is difficult, time-consuming,
and expensive.
With the extensive and massive network of freeways that displace and disrupt communities within Downtown, spatial conditions are created that tend to define communities by
socioeconomic class, race, and ethnicity. This common form of gentrification creates division,
segregation, and discrimination between communities, as notions and perceptions are created
by which side of the freeway one lives on. Additionally, these perceptions control the cost of
living within different communities as they drive the notion of where is most desirable to live.
As the cost of living goes up, without a followed rise in income, families and individuals are
forced out of their communities as they can no longer afford to live in that given community.
This process has led to the drastic rise in homelessness in Los Angeles over the last six years,
as the number has risen from 32,000 to 55,000 homeless individuals recorded this year, or a
42% increase.
Through my design research project, I address how to create more useful, multifunctional infrastructure that holds mixed-use architecture with a diversity of functions.
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MONOFUNCTIONAL ZONES DIVIDED BY THE FREEWAY
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PUBLIC FACILITIES & OPEN SPACE

HIGH DENSITY RESIDENTIAL

LOW MEDIUM RESIDENTIAL

REGIONAL CENTER COMMERCIAL

MEDIUM TO HIGH MEDIUM RESIDENTIAL

LIGHT TO HEAVY MANUFACTURING

DIVISON
As the freeway infrastructure was built in the 1950s and 1960s in Downtown
Los Angeles, it divided its urban environment into segregated zones of economic purposes of commerce and industry. Housing was pushed out to the
outskirts of the city, creating urban sprawl, which paved the way for suburbia,
where commutes became longer, and the freeway became a necessary evil.
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ERECTION - FROM THEN TO NOW
1951 - The Hollywood Freeway under construction.

1961 - The Santa Monica Freeway under construction

Ever since the beginning of construction of the freeway several decades ago, communities
within Los Angeles have become more and more divided, segregated, and disrupted by the
dividing agent of this massive piece of infrastructure. These photos show how many homes,
businesses, and other built pieces of the urban fabric had to be eradicated to make way for
the large presence of the freeway. Today, its overpasses have become a spot for homeless tent
encampments and other informal settlements to pop up, as the many social issues that have
directly stemmed from its presence have come into the public’s eye.

Oblivion 2N, 2004 by David Maisel
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Today - Homeless tent encampments beneath the freeway.

GENTRIFICATION
The process that occurs when individuals of higher income immigrate to an area in search of a new desired enviroment
or location. Because they can afford higher rates for housing, goods, and other services, landlords raise rent prices,
and companies charge more for good and services. Because the cost of living increases and becomes unaffordable for
those of middle to lower income, they are forced to relocate to an area that is more affordable according to their income needs. In some cases, individuals are pushed to the streets, as the lack of affordable housing, goods, and services
spreads at a greater rate than a raise in income.

HOMELESSNESS
As a result of several factors, including gentrification, and a possible loss of income, individuals
have no where to go, and are forced into the street
to find refuge. They may find refuge in a homeless
shelter if there is enough room, but often these
meet capacity, as they fill on a first-come, firstserve basis, and are not able to house everyone in
need.

“I’m sorry. There’s no easy way to
say this, but we’re going to have
to let you go.”

The number of homeless individuals in Los Angeles
has risen by 75% over the last six years, to an estimated 55,000 individuals.
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TYPOLOGIES OF DEVELOPABLE SPACE
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7

UNION STATION
MAIN RAIL TRANSPORTATION HUB OF
LOS ANGELES

CATALOG OF SPECULATIVE DESIGN INTERVENTIONS
Iteration 1

Iteration 2

Iteration 3

• Add as many uses as possible to a very monofunctional commercial zone created by a harsh
division of land use from the freeway.
• To go with this idea of multifunctionality, I create an aggregation of programs to create pockets of high density within the urban fabric.
• These programs may include housing, health
and wellness, grocery stores, and educational
centers.

Diversify

FREEWAY OVERPASS

• Because most of these sites exist in areas of
open space and public utilities, I made the
design of these interventions into a landform
building to add more green space for the public
to occupy.
• It counters the bordering messy and dirty
infrastructure of the freeway with clean, open
space that acts to create a buffer between the
freeway and the rest of the city.
• These programs may include office space, retail,
or industry.

Buffer

ON/OFF RAMP

Compact

FREEWAY LOOP
• Because the freeway loop creates a spectacle
of civic engineering, I chose to continue this
theme of the spectacle and challenge the idea
of compactness by packing as much programmatic space as possible within the given sites,
as well as conforming the geometry of the
architecture to match the shape of the site to
be as efficient with space as possible.
• Programs within may include housing, office
space, education, grocery stores, and any other
necessity to create a fully liveable community.

• As dead end streets fail to make a connection
between one side of the freeway and the other,
I felt it was necessary to bridge a connection
(no pun intended).
• Therefore, I chose to create a landform bridge
under, over, and through the freeway that connects both sides through occupyable space.
• The program within may include affordable
housing, education and community outreach,
and environmental protection agencies that
deal with air pollution from the freeway.

Reconnect

DEAD END STREET

• Bordering on two significant zones of manufacturing and commercial, divided by the freeway,
I felt that the program should diversify the land
use and redensify these sites.
• As the linearity of the freeway creates optimal
amounts of space for redevelopment, long
swaths of housing, health services, food sources,
and other essential necessities that create a
healthy, liveable community would be a great addition above the freeway to reduce the amount of
freeway users and shorten daily commutes.

Redensify

PARKING LOT

• When investigating these specific sites, it is
apparent that many problematic conditions
exist that create hidden nooks for people who
are plagued with homelessness to inhabit
and sleep.
• The programs within this typology of intervention could include mixed income housing,
office space, health services, and affordable
food options.

Revive

UNDERUTILIZED INFRASTRUCTURE
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CHAPTER II : PRECEDENTS + COMPARATIVE RESEARCH
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PRECEDENTS + COMPARATIVE RESEARCH

Throughout the course of my research, I have identified several projects that I have
chosen to investigate through a comparative analysis lens that study comparable factors to
my design research project. These projects include Motopia by Geoffrey Jellicoe, Morphing
Manhattanism by Jonathan Scelsa, Lean Linear City by Paolo Soleri, and Art Center College of
Design Master Plan by Michael Maltzan Architecture. Through the three scopes of program,
transportation and mobility, and energy and environmental impact, I analyze how well each
project achieves these three design intents. Most importantly, I document how my project
could further investigate or utilize the ideas presented in each project in a more efficient or
successful manner.
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MOTOPIA

THESIS:
Motopia is the vision of the separation of the biological and the mechanical. It is diagrammatic
way to create a new paradigm for the city that separates infrastructure pertaining to the human
experience from the infrastructure of machines and engineering. In other words, pair the natural environment with those who were meant to protect and adore it, and place the inventions
of human engineering in their own zone, where they may not disturb, pollute, or disrupt the
experiences where they do not belong.
Conceptually, Jellicoe believed that the roads of the new city should be placed on the roofs
of buildings in order to free the ground plane for pedestrian movement. This would allow for
free movement about the natural landscape of the city, encouraging free transport about the
urban center without the need for a private car. Secondly, he believed that this isolation of the
road way would clear up traffic for more direct access for services vehicles into the city, as well
greater fluidity of movement for those coming from outside of the immediate context area.
Jellicoe’s motivation for this vision lies in the betterment of society with itself and nature. He
believes that we as a species have evolved to exploit the natural landscape for resources that
will increase our mobility. Through human invention and engineering, we will always invest in
ways to increase our power and dominance over the world, even if it leads to our downfall. This
inevitably regards environmental, economic, and social issues that people have sought answers
to for centuries.
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TRANSPORTATION AND MOBILITY
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ENERGY & ENVIRONMENTAL IMPACT
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CONCEPTUAL PERSPECTIVES FROM MOTOPIA
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COMPARATIVE ANALYSIS
SIMILARITIES:
As Jellicoe’s project tries to integrate several formal systems of biology, landscape, and mobility through engineering, it shares a focus of creating hybrid and multifunctional infrastructure
within an urban context. As my design research aims to create infrastructure and architecture
that houses several different uses, it too integrates many formal systems to create an efficient,
more sustainable city center. With this goal in mind, my design research looks to solve environmental, social, and economic issues in a similar fashion to Jellicoe’s Motopia.
DIFFERENCES:
As Motopia intends to create an efficient city for both the pedestrian and the car alike, it diverges from my design research goal of reducing our depedence on the private car all together.
In Jellicoe’s project, he seems to sacrifice a dynamic urban center for the accessibility of the
car. He explains, “The Town Centre (sic) should be at the side and not at the centre (sic) of the
layout, in order to allow direct access of service vehicles and all those extra persons who came
from outside; and to allow for extension.” (Jellicoe, P.143)
My design research aims to heighten the human experience by creating more accessible and
diverse pockets of inhabitation. Within the improved multifunctional infrastructure, I aim to
create greater networks of public transportation that allow individuals to increase their mobility
without the need for a private car.
NEW AREAS OF EXPLORATION:
The interesting intent of Motopia is to create a large contrast between the geometry of the
public programs on the ground and the private programs inbedded in the grid of Motopia. This
idea of creating a contrast of geometry to denote program type can be further investigated.
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MORPHING MANHATTANISM

THESIS:
The discourse of this project is that of solving the problem of exclusivity and social division
that has been created by conditions of hyper-density due to a “finite geography.” Urban density
from verticality and the influence of the skyscraper has failed as a solution for urban sprawl.
Through this project, it is argued the bridge is the answer to this problem as it creates an inter-regional destination and connection between isolated sections of the urban fabric, such as
those of the city center and the periphery. The bridge, as a piece of infrastructure, is viewed as
three parts to a whole: the emergence, the incline, and the object. Each of these three parts are
meant to form our perception of the city region, while cohesively functioning to create a world
within its own right; “a world that is both in and out of the city.”
The emergence is the condition at which the bridge is neither yet its own world nor a part of
the ground surface context. It is at this point that the bridge has the ability to invigorate the
surrounding area by promoting growth and connections with the existing urban condition.
The incline signifies the moment of departure from the ground geography and the introduction
to the threshold of a different world.
The bridge as an object reflects the entrance into the bridge-world that is completely removed
from the ground plane by the incline. The object houses forgotten and cast-away programs of
hinterland urbanism. The object brings to the masses the visual construct of the panorama,
creating a new public space for the masses to visually stitch together the disjointed city into a
cohesive urban fabric or geography.
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PROGRAM
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TRANSPORTATION AND MOBILITY

Lower Level

Upper Level
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Movement of Cars
Movement of Pedestrians

ENERGY

Positive Effect
Neutral Effect
Negative Effect
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CONCEPTUAL PERSPECTIVES FROM MORPHING MANHATTANISM

OBJECT

INCLINE

EMERGENCE
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COMPARATIVE ANALYSIS
SIMILARITIES:
This topic is similar to my design research project as they both look to create solutions for negative social, environmental, and economic impacts of the existing relationship of the disjointed
urban fabric in ever-expanding metropolises.
The way the thesis is spatialized metaphorically is very similar to the way I try to spatialize the
thesis of my design research project. As Morphing Manhattanism identifies the issue of isolated sectors of the city and aims to reconnect those pieces of the urban fabric, so too does my
design research as my project aims to create a greater diversity of land use, evolving the status
of existing, monofunctional zones of infrastructure into multifunctional, hybrid zones of land
use and infrastructure.
DIFFERENCES:
The type of infrastructure that is proposed in this project site of Manhattan only investigates
spaces of a short-term temporality, such as markets, malls, sports venues, and places that are
meant to go to and come from.With my proposal, I am proposing spaces of inhabitation and
community services, such as housing, healthcare, grocery stores, and spaces of necessity.
There is a difference in temporality of program from project to project, and this is a fundamental difference.
Spatially, Scelsa’s project considers variations of the above ground bridge that serves as an urban spectacle of design and engineering. He however does not consider spatial strategies that
work with existing infrastructure, such as moves that allow the bridge to move below or with
the landscape as my design research project does. This is a strategy that may provide a unique
and unprecedented design technique to to pockets of mixed-use architecture.
NEW AREAS OF EXPLORATION:
As I investigate how to create multifunctional infrastructure and hybrid spaces through Architecture, how can the termporality of spaces vary between multiple uses of a shared pocket of
new infrastructure? How can a space with priviate housing also act as an “object” that stiches
the disjointed urban fabric together to allow for public community access, that acts as a space
to go and come from?

22

LEAN LINEAR CITY

THESIS:
The discourse of this project is largely focused on environmental sustainability and resiliency.
It is a project of big thinking, conceptual ideas that challenge the status quo and really try to
spark new paradigms of living by incorporating every infrastructural necessity that people need
into the design of their communities and cities. These necessities include housing, recreation,
office space, healthcare, agriculture and food, as well as transportation within and between
each designed module of development, as well as how to provide energy and power for all the
community’s infrastructural needs.
Soleri’s project is seen as a solution to urban sprawl and a strategy to combat the environmentally wasteful and ecologically harmful planning trends of the last several decades. That is, the
trend that every family needs their own individual home, segregating communities and populations of people, leading to social division of race, class, gender, and many factors, in addition
to the consumption of more materials to power the many homes and cars needed for each
family or person. Furthermore, this increases the amount of land and surface area that we build
on and disrupts the natural ecosystems that once existed there, as well as taking away space
needed for agriculture to grow food for our ever-expanding population.
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TRANSPORTATION AND MOBILITY
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CONCEPTUAL PERSPECTIVES FROM LEAN LINEAR CITY

Diagrams from Lean Linear City: Arterial Arcology
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COMPARATIVE ANALYSIS
SIMILARITIES:
The topic of Soleri’s project similarly questions the status quo of our current way of living. It
seeks to find a new paradigm that reduces the amount of land that is necessary for a community of people to occupy in order to function. As he regards proximity as a focal point to the
problem and solution, so too does my design research focus on how the urban fabric of the city
of Los Angeles can be redensified to accomodate the growing population’s needs in a responsible, sustainable manner.
In the same way that Soleri designs the form of his project through the scope of environmental
sustainability, my design research project aims to take several factors of sustainability into account. For instance, as both projects share the focus of proximity of resources being close together, it is important to design infrastructure that is compact, efficient with space, and reduces
the amount of resources consumed to both build and power the proposed developments of the
project. It should be at the forefront of everyone’s collective conscious that resource consumption has been at an all-time high with our modern technological advances. With this in mind,
we must reduce our dependency on finite resources that will harm us and the environment. We
must use clean, renewable resources to power our cities, infrastructure, and architecture to
reverse the damage that has been done upon until this point.
DIFFERENCES:
As Soleri’s project is a utopian, big picture idea, and one that aims to ignore existing conditions
of cities and regional context as a whole, it is hard to emulate on the scale that he envisions.
My design research applies to existing infrastructure and how it may be further developed to
accomodate hybrid development and architecture that creates diversified land use and multifunctional infrastructure. As Los Angeles is the site of intervention in this project, it may be the
beginning and first experiment on how to improve the urban conditions within cities across the
nation and the globe.
NEW AREAS OF EXPLORATION:
As I begin to create new perceptions of habitable space with repurposed infrastructure, how
will that affect the use of space in the surrounding context areas? If new paradigms of housing
and mixed-use infrastructure where all the needs of a person or family are met, reducing the
distance that people need to move and travel to acquire resources, what will happen to the
places that they used to occupy? Can those spaces be rezoned and repurposed for a better,
more sustainable purpose?
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ART CENTER COLLEGE OF DESIGN

THESIS:
As Art Center has continued to expand with acquisitions of two buildings in this historically
industrial zone of South Pasadena, California, it is looking to further the diversification and
transition of this site into a cultural, educational, and health district of the city’s most southern
border. The four primary goals of this campus expansion include creating spaces for place-making, community building, student living, and sustainability. This means creating dynamic and diverse learning, living and community spaces; improving the connections between the College
and the surrounding community; designing affordable and accessbile student housing within
the environment of the campus; and establishing an emphasis on ride and bike sharing, as well
as use and accessibility to mass public transit and energy efficiency as a whole.
The project is split up into three layers. The ground level is oriented towards the street, with the
goal of creating transparent and accessible programs to encourage engagement with the community. The second level is programmed with academic space and campus oriented services to
allow for easy flow of students between different program spaces through pedestrian oriented
paths and the CycleWay. The third level consists of raised quads with ample green space, productive landscapes, connective roofscapes, and access to student housing quarters.
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TRANSPORTATION AND MOBILITY
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CONCEPTUAL PERSPECTIVES FROM MICHAEL MALTZAN ARCH.
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Conceptual Section from Tina Chee Landscape Studio

COMPARATIVE ANALYSIS
SIMILARITIES:
The aim of this project is similar to mine with regard to diversifying the land use of the site. As
the site was formally a mono-functional zone of industry, it aims to create hybrid and multifunctional infrastructure with the addition of education. Through this project, community engagment through art, learning, and education is encouraged, and the students and surrounding
community of the College may now find a medium to relate to one another.
Additionally, the promotion of ride sharing and pedestrian modes of transporation reduce the
College’s expenditure of energy and resources, limiting the ecological and carbon footprint of
thousands of individuals, promoting a sustainable and responsible paradigm of living.
DIFFERENCES:
As the site of this project is near an existing light rail train that services many riders everyday
from the local community, does it take away land or developable space that could be used for
affordable housing options? As Art Center is a private institution that costs tens of thousands
of dollars per year to attend, does it contribute to gentrification of the immediate site area? As
this would be a great location for a transit-oriented development (TOD), I would believe that a
great way to create hybrid and multifunctional infrastructure would be to offer a mix of student
housing and affordable housing options. The latter option could be rent subsidized housing,
or rent controlled housing, which would protect from gentrification and maintain some form
of community benefit that would eliminate full-privatization of the programmed space on the
given project site.
NEW AREAS OF EXPLORATION:
The idea of creating a mix of private and public program within a campus environment is a
concept that I believe has potential for creating multifunctional infrastructure centered around
education and learning. How can affordable housing be incorporated into this equation? How
might this create mixed-income communities that encourage diversity, as well as reduce the
likelihood of pushing out those who cannot afford to live in a community when rent prices go
up because of the increased popularity of that community? This may be a new paradigm of
living worth investigating.
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COMPARATIVE ANALYSIS: PROGRAM
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COMPARATIVE ANALYSIS: TRANSPORTATION AND MOBILITY
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COMPARATIVE ANALYSIS: ENERGY AND ENVIRONMENTAL IMPACT
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OUTCOMES + CONCLUSION
PROGRAM
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are met with a lean infrastructural footprint.
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When analyzing sources of transportation and mobility, Soleri’s project also does a great job of incorporating many reliable and efficient forms of public
transit. The use of both a light rail train and regional train allow for quick and easy transport within
an individual module of the Linear City, as well
as between greater distances between modules.
Acessible pedestrian paths also allow for easy
flow within a module, either by foot or bicycle. The
close proximity of many different forms of program
also make this an alluring and very appealing form
of mobility within this built environment.
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When taking an active and technological approach to energy production and sustainability,
Lean Linear City also takes the best approach out
of these four precedents. With solar panels and
wind turbines, this city is able to generate enough
renewable energy to power its infrastructural
needs, eliminating the consumption of hazardous
fossil fuels, and contributing to the fight on global
climate
change.
1 Module 1 Module

MOTOPIA
Architect: Geoffrey Jellicoe
Source: Motopia: A Study in the Evolution of Urban Landscape
MORPHING MANHATTANISM
Author: Jonathan A. Scelsa
Contributors: Casey Hughes, Elizabeth A. MacWillie, Sky Milner, Magdalena I. Naydekova, Andreas Viglakis, Christina Yessios, + Yuan Zhan
Project Date: Spring 2011
Source:
http://www.op-al.com/index#/morphing-manhattanism-1/
LEAN LINEAR CITY
Architect: Paolo Soleri
Source: Lean Linear City: Arterial Arcology
Contributors: Youngsoo Kim, Charles Anderson, Adam Nordfors,
Scott Riley, Tomiaki Tamura, Liss McCullough
Forward by Jeff Stein
ART CENTER COLLEGE OF DESIGN
MASTER PLAN
Architect: Michael Maltzan Architecture
Landscape Architect: Tina Chee Landscape Studio
Completed: 2015 (Master Plan)
Sources:
https://www.mmaltzan.com/projects/artcenter-master-plan/
https://www.tclstudio.net/artcenter-college-of-design/
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CHAPTER III : DESIGN DEVELOPMENT
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DESIGN DEVELOPMENT

Through several layers of investigation, the project underwent several iterations of
development. These layers include program relations, social relations, heliomorphic operations,
thermodynamic operations, and materialism. Through these scopes, the project took into account the multifunctionality of the program spaces, how the research and design intent of the
project would help create solutions for the problematique in question, environmental factors
that shaped the form of the final proposal, and material explorations of the project and how
these investigations changed the conceptual idea of how individuals’ experiences would be
shaped by the structure and envelope of the project.
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FREEWAY LOOP

FREEWAY OVERPASS

UNDERUTILIZED SPACE

I-110 & I-10

I-110 & 7TH ST.

I-10 FROM HOPE ST. TO BROADWAY ST.

PROGRAM GUIDE

HOUSING
+
FOOD

HEALTH
FOOD
+
HEALTH

GREEN INFR.

INTERSECTING

INTERLOCKING

OVERLAPPING

HEALTH
+
GREEN INFR.

INTERSECTING
+
INTERLOCKING

INTERSECTING
+
OVERLAPPING

INTERSECTING
+
INTERLOCKING
+
OVERLAPPING

HOUSING
+
GREEN INF.
FOOD
+
GREEN INF.

PROGRAM REQUIREMENTS
% OF TOTAL BUILDING AREA
PROGRAM TYPE

HOUSING

DESCRIPTION OF PROGRAM

FREEWAY LOOP
I-110 & I-10

FREEWAY OVERPASS
I-110 & 7TH ST.

UNDERUTILIZED SPACE
I-10 FROM HOPE ST. TO
BROADWAY ST.

LOT AREA = 90, 058 SF

LOT AREA = 188, 262 SF

TOT. PROGRAM AREA UPTO 270, 174 SF

TOT. PROGRAM AREA UPTO 564, 786 SF

25 % of Program = upto 67, 544 SF

35 % of Program = upto 197, 675 SF

-Grocery stores: affordable food options, specialty items,
restaurants

15% of Program = upto 40, 526 SF

20% of Program = upto 112, 957 SF

10% of Program = upto 95, 239 SF

-Doctor offices

20% of Program = upto 54, 035 SF

15% of Program = upto 84, 718 SF

25 % of Program = upto 238, 096 SF

-Renewable energy generation: PV panels (solar power), geothermal enegy capture, water collection and recycling, sustainable
food generation

15% of Program = upto 40, 526 SF

15% of Program = upto 84, 718 SF

25 % of Program = upto 238, 096 SF

Housing + food, food + health, health + green inf., housing +
green inf., food + green inf.

25 % of Program = upto 67, 544 SF

15% of Program = upto 84, 718 SF

15% of Program = upto 142, 858 SF

-Low-income: 3 bedrooms +
- Homless individuals in group care

LOT AREA = 317, 462 SF
TOT. PROGRAM AREA UPTO 952, 386 SF
25 % of Program = upto 238, 096 SF

-Middle-income: 2 - 3 bedrooms
-Luxury/High-income: 1 - 2 bedrooms
FOOD
HEALTH

-Mental healthcare professionals
-Psychologists
-Psychiatrists
-Recreation + sport facilities
-Gym
-Indoor courts
SUSTAINABLE INFRASTRUCTURE
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HYBRID SPACES
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SOCIAL RELATIONS
BEFORE INTERVENTION

Low Income

CONGESTION
Congestion of freeways and urban spaces
due to the role of over-population, urban
sprawl, and the dependence on the private
car as the main mode of transportation and
mobility.

MONOFUNCTIONAL ZONING
PUBLIC FACILITIES & OPEN SPACE

HIGH DENSITY RESIDENTIAL

LOW MEDIUM RESIDENTIAL

REGIONAL CENTER COMMERCIAL

MEDIUM TO HIGH MEDIUM RESIDENTIAL

LIGHT TO HEAVY MANUFACTURING

Monofunctional land use due to the
separation and segregation of the
urban fabric from the dividing freeway
infrastructure.

High Income

SEGREGATION
Societal segregation and gentrification due to division of land-use, proximity to business and employment
opportunities, and perception of area
based on race, income, etc.

AFTER INTERVENTION

Residential

Commercial

Hybrid
Mixed - Use

URBAN RELIEF + TIME SAVING
With more hybrid program and land use,
more people can move into the urban center,
and reduce their daily commutes to work,
the grocery store, recreation, and other
necessities.

Mixed Income + Mixed Race
		

HYBRID PROGRAM + LAND USE

DIVERSE + INTEGRATED COMMUNITIES

A greater mix of program and diverse land
uses could relieve issues of segregation, gentrification, and harsh zoning of infrastructure
within the urban center.

Hybrid program and development could create mixed-income and diverse communities
of color, relieving segregation, gentrification,
and issues of discrimination.
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HELIOMORPHIC OPERATIONS
FREEWAY LOOP
I-110 & I-10
+

STEP 1
STEP 2
Starting point of 40’ W x 40’ L x 10’ H Introduce solar offsets to protect the
Modules that undergo the following south-facing facade from overheating
operations: Intersecting, Interlocking,
during the summer months.
and Overlapping
OFFSET

+

+

+

+

OFFSET + VOIDS + X-AXIS EXPANSION

OFFSET + VOIDS + X-AXIS EXPANSION + Y-AXIS EXPANSION
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VOIDS

OFFSET + VOIDS

+

+

STEP 6
Introduce expansion in the y-axis to
allow for another mode of internal
heat dissipation.

OFFSET + VOIDS + X-AXIS EXPANSION + Y-AXIS EXPANSION + THERMODYNAMIC TWISTING + SUBMERSION + SOLAR CAPTURE

STEP 4
Composite operation of solar offsets
with sectional wind voids to reduce
retention of heat from hot climate.

+

STEP 5
Introduce expansion in the x-axis of
each side of the building to allow for
internal heat to dissipate.

STEP 9
Angle top levels 19 degrees towards
south (in accordance with the site
latitude) in order to optimize for solar
energy capture.

STEP 3
Introduce sectional voids to allow
cross ventilation from wind, reducing internal heat gains from solar
exposure.

+

+

+

+

+

+

STEP 8
STEP 7
Submerge the right tower below
Introduce twisting motion in plan to
provide flexibility for the wind to pass grade in order to allow for geothermal
heat capture, in addition to further
between the buildings.
solar shading from the left tower.
OFFSET + VOIDS + X-AXIS EXPANSION + Y-AXIS EXPANSION + THERMODYNAMIC TWISTING

RADIATION MAP - STEP 1
Using a solar radiation mapping simulation during the overheated period of
the year (May 15th to October 15th), a
baseline measurement for solar energy
exposure is established to help quantify
how well the following transformations
shield the facade and interior spaces
from becoming uncomfortably warm in
the hot Los Angeles climate.

OFFSET + VOIDS + X-AXIS EXPANSION + Y-AXIS EXPANSION +
THERMODYNAMIC TWISTING +
SUBMERSION

RADIATION MAP - STEP 9
After several heliomorphic transformations to help reduce solar exposure
on the south-facing facade, as well as
increasing wind flow through the massing in order to dissipate heat, it appears
that the facade receives a reduced
amount of solar radiation (measured in
kWh/m2) when compared to the starting configuration at step 1.

FREEWAY OVERPASS
I-110 & 7TH ST.

+

STEP 1
Starting point of 40’ W x 40’ L x 10’ H
modules that undergo the following
operations: Intersecting, Interlocking,
and Overlapping

+

+

STEP 2
Introduce sectional voids on the left
side of the arrangement that is not
sheltered by the tall building in front
(south). This would allow for wind
and air penetration to dissipate heat
during direct sun exposure hours.

STEP 3
Introduce expansion in the y-axis to
create additional space for heat to
dissipate and reduce internal heat
gains.

VOIDS

VOIDS + Y-AXIS EXPANSION

+

+

+

+

STEP 4
Introduce twisting of the left side
of the arrangement to create a
flexible channel for the wind to pass
between the two distinct structures.
This would allow for further heat
dissipation.
VOIDS + Y-AXIS EXPANSION + THERMO. TWISTING

STEP 5
Reconnect the two sides of the
arrangement for structural stability
and re-establishing the closed-loop
system of one cohesive massing.

STEP 6
Angle top levels 19 degrees towards
south (in accordance with the site
latitude) in order to optimize for solar
energy capture.

VOIDS + Y-AXIS EXPANSION + THERMO. TWISTING + RECONNECTION

VOIDS + Y-AXIS EXPANSION + THERMO. TWISTING + RECONNECTION +
SOLAR CAPTURE

RADIATION MAP - STEP 1
Using a solar radiation mapping simulation during
the warmer period of the year (May 15th to October 15th), a baseline measurement is established
to help quantify how well the transformations
help reduce unwanted solar heat gain from sun
exposure.

RADIATION MAP - STEP 6
With the heliomorphic transformations shown,
aimed at dissipating heat and increasing air flow
through the arrangement, it appears that the
south-facing facade receives a reduced amount
of solar radiation when compared to the starting
configuration at step 1.
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UNDERUTILIZED SPACE
I-10 FROM HILL ST. TO BROADWAY ST.
+

+

STEP 1
Starting point of 40’ W x 40’ L x 10’ H
modules that undergo the following
operations: Intersecting, Interlocking,
and Overlapping

STEP 2
Introduce solar offsets to protect the
south-facing facade from overheating
during the summer months.

STEP 3
Introduce sectional voids to increase
air ventilation from wind, resulting in
fewer internal heat gains from solar
exposure.

STEP 4
Introduce voids in plan to increase air
and wind circulation in the z-axis to
allow for further heat dissipation.

OFFSET

OFFSET + VOIDS

OFFSET + SECTIONAL VOIDS + PLANAR VOIDS

+

+

+

+

+

+

+

+

+

+

+

+

STEP 5
Introduce expansion in the x-axis of
the bottom layers of the arrangement
for greater heat dissipation and structural stability.
OFFSET + SECTIONAL VOIDS + PLANAR VOIDS + X-AXIS EXPANSION
(BOTTOM)

STEP 7
Push the right side of the building
backwards (towards north) to create
solar shading for that side of the
building towards the later hours of
the day when the sun is setting.

STEP 8
Twist the layers of the building with
the direction of the South-West to
North-East blowing wind to create a
wind channel for air to flow through
the arrangement.

OFFSET + SECTIONAL VOIDS + PLANAR VOIDS + X-AXIS EXPANSION
(BOTTOM) + X-AXIS EXPANSION

OFFSET + SECTIONAL VOIDS + PLANAR VOIDS + X-AXIS EXPANSION
(BOTTOM) + X-AXIS EXPANSION

OFFSET + SECTIONAL VOIDS + PLANAR VOIDS + X-AXIS EXPANSION
(BOTTOM) + X-AXIS EXPANSION

(TOP)

(TOP) + SOLAR SHADING

(TOP) + SOLAR SHADING + THERM.
TWISTING

STEP 9

RADIATION MAP - STEP 1

RADIATION MAP - STEP 9

Angle top levels 19 degrees towards south for optimal
solar energy capture.

Establish a baseline measurement for
comparison with the heliomorphic
transformations of the program
arrangement to test for improved
environmental performance.

Through the use of the previous heliomorphic
transformations aimed at reducing solar heat gains
and increasing air flow through the arrangement,
it appears that the south-facing facade and
surrounding program spaces receive a reduced
amount of solar radiation when compared to the
starting configuration at step 1. This signifies and
improvement in environmental and sustainable
performance of the end arrangement of programs.

OFFSET + SECTIONAL VOIDS + PLANAR VOIDS +

(TOP) + SOLAR SHADING + THERM. TWISTING +
SOLAR CAPTURE

+

STEP 6
Introduce expansion in the x-axis
of the top layers to improve heat
dissipation through all levels of the
building.

X-AXIS EXPANSION (BOTTOM) + X-AXIS EXPANSION
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+

PROGRAM GUIDE

HOUSING

FOOD

HEALTH

GREEN INFR.

HOUSING
+
FOOD

FOOD
+
HEALTH

HEALTH
+
GREEN INFR.

HOUSING
+
GREEN INF.

FOOD
+
GREEN INF.

SUN PATHS - SUMMER (TOP) + WINTER (BOTTOM) SOLSTICE

Beginning from the operational terms of overlapping and intersecting programs, the heliomorphic techniques in this typology include solar offsets
for summer shading and winter heating, as well as sectional wind voids to
create a permeability for air circulation.

Using interlocking and intersecting programmatic volumes in this site, the
heliomorphic strategies include solar offsets and sectional wind voids for
similar purposes of cooling and heat dissipation in an extremely warm
climate.

Combining the operative techniques of intersecting, interlocking, and
overlappng program spaces, in addition to sectional wind voids that complement the solar offsets, this massing strategy aims to provide a cooling
affect to the development in this site typology.

OVERLAPPING + INTERSECTING | OFFSET + SECTIONAL VOIDS

INTERLOCKING + INTERSECTING | OFFSET + SECTIONAL VOIDS

INTERSECTING + INTERLOCKING + OVERLAPPING |
OFFSET + SECTIONAL VOIDS

Keeping a consistency with the loop asthetic, an incline loop allows
access into the project from the freeway, and a decline loop allows access
from the project back onto the freeway.

As the development runs parallel to the existing freeway, ramps puncture
through the platform, creating access both into the development and
back onto the freeway. Pedestrian pathways run perpendicular to the
development, creating access both to the new program spaces and connecting the disjointed urban pieces segregated by the freeway.

As the massing in this site bounds the edge of the freeway, it creates connections from one side to the other through its programmatic bridges. The
program spaces bounding the freeway also act as the structure and circulation, creating access both up into these new spaces, as well over the freeway,
creating greater utilization of the spaces under and around the freeway.

INCLINE + DECLINE LOOP

PUNCTURE + JOINTS

EDGE TREATMENT + SPACE EFFICIENCY
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THERMODYNAMIC OPERATIONS

MATERIALISM
FREEWAY LOOP
I-110 & I-10

FREEWAY OVERPASS
I-110 & 7TH ST.

UNDERUTILIZED SPACE
I-10 FROM HILL ST. TO BROADWAY ST.
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SOIL + PLANTS + CONCRETE/STONE

CHAPTER IV : FINAL DESIGN PROPOSAL
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FINAL DESIGN PROPOSAL

As a result of all the process that preceded this final step, I arrived at the design of the
Urban Shelf: a hybrid between Architecture and Infrastructure. It is a proposal that can be systematized and adapted to any urban site that has been divided, segregated, and gentrified by
the disruption of the freeway and its ensuing infrastructure. It plays with a thin footprint that expands vertically, establishing new developable space above the freeway and redefining the conception and definition of real estate and land ownership. The design of this urban shelf consists
of slabs, columns, and walls that serve as a permanent structure for prefabricated modules to be
plugged in and out. In addition, the top floor of each urban shelf is permanently programmed for
sustainable growing and greenhouse space, with PV panels on top for optimal solar capture to
power the energy needs of the programmed spaces below.
The modules may consist of many different programs and uses, which can be changed
and manipulated by market needs. When more housing is needed, more modules can be programmed as living spaces. The same goes for office space, clinics, grocery stores and markets,
and other necessities that can be adapted to the infrastructure of the urban shelf. The intention
of this project is to create a diverse hybrid of architecture and infrastructure, which consists of
varying programs, uses, and communities, that creates solutions for housing affordability, gentrification, homelessness, resource consumption and pollution.
With the introduction of the Urban Shelf into potential sites of intervention, such that
fit the six typologies that I established in my research, the reliance on the car to commute to
acquire resources would be reduced. This would lead to a cut in overall emissions of CO2 into
the atmosphere by fossil fuel consumption from car exhaust. Through these three scopes of program, mobility and proximity, and consumption, this design research project will lead to dynamic,
multi-functional hybrid infrastructure that would create hubs of inhabitation that would hold all
of our essential needs in one place.
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EMPTY SHELF

THE URBAN SHELF

HALF - FULL SHELF

FULL SHELF
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FLEXIBILE | ADAPTABLE | RECONFIGURABLE

EMPTY SHELF
Plenty of space for potential program uses.

POROUS SHELF
Half the shelf is occupied with modules of
varying program needs and uses (each color
pertaining to a unique program, such as housing, grocery stores, healthcare, etc., or hybrid
program of two or more uses.

FULL SHELF
A full shelf represents the greatest diversity of uses
and programs within the Urban Shelf, fostering
multifunctionality inherent within the flexible and
adaptable module spaces.
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THE URBAN SHELF - A HYBRID OF ARCHITECTURE AND INFRASTRUCTURE
INFRASTRUCTURE | FREEWAY

ARCHITECTURE | BUILDING

HYBRID | THE URBAN SHELF
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A - LOOP TYPOLOGY PLAN
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A - LOOP TYPOLOGY SECTION
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B - UNDER-UTILIZED TYPOLOGY PLAN

E3A16
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61
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B - UNDER-UTILIZED TYPOLOGY SECTION

63

64

C - OVERPASS TYPOLOGY PLAN
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C - OVERPASS TYPOLOGY SECTION
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HELIOMORPHIC OPERATIONS

LOOP TYPOLOGY (VENICE BLVD. AND WRIGHT ST.)

UNDER-UTIL. INFR. TYPOLOG

AUTO-ACCESSIBILITY

PEDESTRIAN ACCESSIBILITY

HELIOMORPHIC OPERATIONS

OVERLAPPING + INTERSECTING | OFFSET + SECTIONAL
AUTO-ACCESSIBILITY

INTERSECTING + INTERLO

OFFSET + SECT

PEDESTRIAN ACCESSIBILITY

HELIOMORPHIC OPERATIONS

AUTO-ACCESSIBILITY

INCLINE + DECLINE LOOP

PEEL ON +

PEDESTRIAN ACCESSIBILITY
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FUNNEL IN + OUT

STICHED CO

GY (17TH ST. AND BROADWAY

OCKING + OVERLAPPING |

OVERPASS TYPOLOGY (7TH ST. AND I-110)

INTERLOCKING + INTERSECTING | OFFSET + SECTIONAL VOIDS

TIONAL VOIDS

+ PEEL OFF

ONNECTION

PUNCTURE

JOINTS
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